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SPECIFICATION 



FLUID CONTROL DEVICE 



TECHNICAL FIELD 
The present invention relates to fluid control devices, 
for example, for use in semiconductor processing apparatus for 
the purpose of selectively supplying different kinds of 
material gases to a processing chamber upon a changeover. 

BACKGROUND ART 
FIG. 5 shows a known fluid control device 31 for use in 
selectively supplying different kinds of material gases to a 
processing chamber upon a changeover. The device 31 comprises 
a rectangular parallelepipedal body 32, two main gas 
inlet-outlet members 33 arranged respectively at lengthwise 
opposite ends of the body 32, two vent gas inlet-outlet members 
(not shown) similarly arranged and each spaced apart from the ■ 
corresponding member 33 widthwise of the body 32, a main gas 
channel 41 for holding the main gas inlet-outlet members 33 
in communication with each other, a vent gas channel" (not shown) 
for holding the vent gas inlet-outlet members in communication 
with each other, a plurality of subgas inlets 42 arranged at 
one side of the body 32 at a spacing, shut-off valves 35, 36 
arranged in pairs corresponding to the respective subgas 
inlets 42 in position and arranged generally in two rows, first 
subgas inflow channels 43 extending from the respective subgas 
inlets 42 to inlet ports of the respective shut-off valves 35 
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in the first of the rows, main channel cominunication 
passageways 44 extending from outlet ports of the respective 
shut-off valves 35 in the first row to the main gas channel 
41, second subgas inflow channels 45 extending from the 
5 respective subgas inlets 42 to inlet ports of the respective 
shut-off valves 36 in the second of the rows, and vent channel 
communication passageways 45 extending from outlet ports of 
the respective shut-off valves 36 in the second row to the vent 
gas channel 43. 

10 • The publication of JP-A No, 10-205636 discloses that a 

shut-off valve having a flanged body is removably mounted on 
two channel blocks with screw members extending through the 
flange. The same publication discloses the combination of a 
block having a V-shaped channel and two shut-off valves haying 

15 2 ports and 3 ports respectively to provide a gas channel. 

If the fluid control device described and illustrated 
malfunctions at one portion thereof, the device needs to be 
replaced in its entirety. The device must therefore be 
improved with respect to the ease of repair. - Furthermore, the 

20 device has problems in that it must be adapted for a changeover 
from one gas to another instantaneously with good stability 
without involving pressure variations and needs to be 
diminished in dead space . The device can be made easy to repair 
when each shut-off valve is removably mounted with use of screws 

25 as disclosed in the publication of JP-A No. 10-205636, whereas 
even if the device is merely so made, the other problems still 
remain to be solved. The gas channel provided by the 
combination of a V-shaped channel and a three-port valve has 
many angular portions and a reduced cross section and is 
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accordingly increased in pressure loss, hence the problem that 
the channel is unable to pass a fluid therethrough, for example, 
at a great flow rate in excess of about 100 liters/min. 

In view of the above situation, an object of the present 
5 invention is to provide a fluid control device which is made 
easier to repair, adapted for an instantaneous changeover from 
one gas to another with good stability and without entailing 
pressure variations, diminished in dead space and capable of 
passing a fluid therethrough at a great flow rate. 

10 

DISCLOSURE OF THE INVENTION 
The present invention provides a fluid control device 
comprising a rectangular parallelepipedal body, two main gas 
inlet-outlet openings arranged respectively at lengthwise 

15 opposite ends of the body, two vent gas inlet-outlet openings 
similarly arranged and each spaced apart from the 
corresponding main gas inlet-outlet opening widthwise of the 
body, a main gas channel for causing the main gas inlet-outlet 
openings to communicate with each other therethrough, a vent 

20 gas channel for causing the vent gas inlet-outlet openings to 
communicate with each other therethrough, a plurality of 
subgas inlets arranged-at one side of the body at a spacing, 
shut-off valves arranged in pairs corresponding to the 
respective subgas inlets in position and arranged generally 

25 in two rows, first subgas inflow channels extending from the 
respective subgas inlets to inlet ports of the respective 
shut-off valves in the first of the rows, main channel 
communication passageways extending from outlet ports of the 
respective shut-off valves in the first row to the main gas 
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channel, second subgas inflow channels extending from the 
respective subgas inlets to inlet ports of the respective 
shut-off valves in the second of the rows, and vent channel 
communication passageways extending from outlet ports of the 
5 respective shut-off valves in the second row to the vent gas 
channel, different kinds of material gases to be admitted from 
the respective subgas inlets being feedable to a processing 
chamber positioned downstream from the device from an outlet 
of the main gas channel upon a suitable changeover, a gas inside 

10 the body being dischargeable through the vent gas channel, 
the fluid control device being characterized in that the body 
comprises a center channel block and two side channel blocks 
arranged on the widthwise opposite sides of the center channel 
block, each of the shut-off valves being removably mounted on 

15 both the center channel block and one of the side channel blocks 
with the inlet port thereof positioned for the center channel 
block and with the outlet port thereof positioned for the side 
channel block, the center channel block having Y-shaped 
channels identical in number with the number of the subgas 

20 inlets and each comprising one common channel and two branched 
channels arranged in a Y shape when seen from a lengthwise 
direction of the center channel block, the common channel of 
the Y-shaped channel having an opening serving as the subgas 
inlet and the branched channels of the Y-shaped channel 

25 communicating with the inlet ports of the corresponding pair 
of shut-off valves to thereby provide the first and second 
subgas inflow channels, the main gas channel and the main 
channel communication passageways being formed in one of the 
side channel blocks, the vent gas channel and the vent channel 
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communication passageways being formed on the other side 
channel block. 

Each of the side channel blocks comprises, for example, 
a block having a see-through channel serving as the main gas 
5 channel. The center channel block comprises, for example, a 
plurality of blocks each having one Y-shaped channel. Each 
side channel block may be made by connecting a plurality of 
blocks having a T-shaped channel. The center channel block 
may be in the form of one block. 

10 With the fluid control device of the invention^ each of 

the shut-off valves is removably mounted on both two channel 
blocks, so that in the event of one of the shut-off valves 
malfunctioning, the faulty valve only is replaceable to ensure 
ease of repair. Since the material gas is supplied to the gas 

15 channel of the side channel block through the Y-shaped channel 
in the center channel block, the length of the channel for a 
gas flowing from the subgas inlet to the main gas channel is 
equal to the length of the channel for a gas flowing from the 
subgas inlet to the vent gas channel. This suppresses the 

20 pressure difference to be produced between the main gas and 
the vent gas to result in reduced pressure variations . Because 
the device body comprises three channel blocks, the channels 
in the channel blocks can be given a simplified structure, 
consequently making the device body easier and less costly to 

25 fabricate and further diminishing the dead space to the 
greatest possible extent. The main gas channel and the vent 
gas channel can be made easily free of V-shaped or like angular 
portions. Accordingly, the device is usable, for example, as 
an MOCVD gas supply device for passing gases therethrough at 
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a great flow rate. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side elevation showing an embodiment of fluid 
5 control device of the invention. 

FIG. 2 is a front view of the same. 

FIG. 3 is a view in section taken along the line III-III 
in FIG. 1. 

FIG. 4 is a flow diagram of the fluid control device of 
10 the invention. 

FIG. 5 is a side elevation showing a conventional fluid 
control device. 

BEST MODE OF CARRYING OUT THE INVENTION 
15 An embodiment of the invention will be described below 

with reference to the drawings. In the following description, 
the term ^'front" refers to the right-hand side of FIG. 1, and 
the term ''rear'' to the left-hand side of FIG. 1. The terms 
''left'' and "right" are used for the device as it is seen from 
20 the front rearward. The terms "upper" and "lower" refer 
respectively to the upper and lower sides of FIG. 1. 

FIGS. 1 to 4 show an embodiment of fluid control device 
of the invention. 

The fluid control device 1 of this embodiment is used, 
25 for example, for supplying different kinds of gases 
selectively upon a changeover for use in the MOCVD process. 
The device comprises a body 2, left-row inlet-outlet couplings 
3 and right-row inlet-outlet couplings 4 provided at the front 
and rear ends of the body, left-row shut-off valves 5 and 
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right-row shut-off valves 6 arranged in left and right two rows 
on the top of the body 2, the shut-off valves in each row being 
seven in number, and seven material gas admitting couplings 
7 arranged at the bottom of the body 2. 
5 The body 2 comprises a center channel block 11, a left 

side channel block 12 disposed in parallel to and on the left 
side of the center channel block 11 and spaced apart therefrom 
by a predetermined distance, and a right side channel block 
13 disposed in parallel to and on the right side of the center 

10 channel block 11 and spaced apart therefrom by a predetermined 
distance, the center block 11 having a larger width than the 
other two channel blocks 12, 13. According to the present 
embodiment, each of the side channel blocks 12, 13 comprises 
a channel block which is elongated in the forward or rearward 

15 direction, and the center channel block 11 comprises an 
assembly of seven channel blocks (indicated at 11) . 

The left-row inlet-outlet couplings 3 are attached 
respectively to the front and rear ends of the left side channel 
block 12, and the right-row inlet-outlet couplings 4 are 

20 attached respectively to the front and rear ends of the right 
side channel block 13. The material gas admitting couplings 
7 are attached to the bottoms of the respective center channel 
blocks 11. 

Each of the left-row shut-off valves 5 is mounted on both 
25 the top of the left side channel block 12 and the top of left 
half of each center channel block 11. Each of the right-row 
shut-off valves 6 is mounted on both the top of the right side 
channel block 13 and the top of right half of each center channel 
block 11. Each of the shut-off valves 5, 6 has at its lower 
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end a square to rectangular flange 5a (6a) , and the four corners 
of the flange 5a (6a) are removably fastened to the 
corresponding channel blocks 11, and 12 or 13 with screw members 
8 inserted therethrough from above. 
5 Each pair of butted portions of the shut-off valve 5 or 

6 and the channel blocks 11, and 12 or 13 are provided with 
a seal 9 for f luid-tightly holding the corresponding opposed 
pair of channels 14, 15, 16 or 17 and 19, 21 or 22 in 
communication . 

10 The shut-off valve 5 in the left row has an inlet channel 

14 having a lower-end opening and an outlet channel 15 having 
a lower-end opening. An inlet port for the inlet channel 14 
is fixedly provided in the center channel block 11, and an 
outlet port of the outlet channel 15 in the left side channel 

15 block 12. The shut-off valve 6 in the right row has an inlet 
channel 16 having a lower-end opening and an outlet channel 

17 having a lower-end opening. An inlet port for the inlet 
channel 16 is fixedly provided in the center channel block 11, 
and an outlet port of the outlet channel 17 in the right side 

20 channel block 13. The inlet port and the outlet port of the 
left-row shut-off valve 5 and the inlet port and the outlet 
port of the right-row shut-off valve 6 are arranged side by 
side in the left-to-right direction at the same position with 
respect to the lengthwise direction of the device body 2 . 

25 The left side channel block 12 is provided with a main 

gas channel 18 extending straight therethrough in the 
front-rear direction, and seven main channel communication 
passageways 19 upwardly branching off from the main gas channel 

18 and communicating with the outlet ports of outlet channels 
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15 of the respective left-row shut-off valves 5. The right 
side channel block 13 is provided with a vent gas channel 20 
extending straight therethrough in the front-rear direction, 
and seven vent channel communication passageways 21 upwardly 
5 branching off from the vent gas channel 20 and communicating 
with the outlet ports of outlet channels 17 of the respective 
right-row shut-off valves 6. According to the present 
embodiment, each gas channel has an inlet at the rear end of 
the block, and an outlet as the front end thereof. The inlet 

10 of the main gas channel 18 is indicated at 3a, the outlet thereof 
at 3b, the inlet of the vent gas channel 20 at 4a, and the outlet 
thereof at 4b. 

Each center channel block 11 is provided with a Y-shaped 
channel 22 positioned in corresponding relation with ports of 

15 the pair of shut-off valves 5, 6 and comprising a common 
channel 22a and branched left and right channels 22b, 22c which 
are arranged in a Y-shape when seen from the lengthwise 
direction of the block 11. The common channel 22a of the 
Y-shaped channel 22 extends downward from the approximate 

20 center of the block 11 with respect to the height and width 
thereof and has an opening in the bottom surface of the block 
11. This opening serves as a subgas inlet 23. The material 
gas admitting coupling 7 is mounted in this subgas inlet 23. 
The branched left channel 22b of the Y-shaped channel 22 

25 extends obliquely leftwardly upward from the upper end of the 
common channel 22a and communicates with the inlet port of inlet 
channel 14 of the left-row shut-off valve 5, and the branched 
right channel 22c extends obliquely rightwardly upward from 
the upper end of the common channel 22a and communicates with 
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the inlet port of inlet channel 16 of the right-row shut-off 
valve 6. Thus, the common channel 22a and the left channel 
22b of the Y-shaped channel 22 provide a first subgas inflow 
channel 22a, 22b extending from the subgas inlet 23 to the inlet 
5 port of inlet channel 14 of the left-row shut-off valve 5, and 
the common channel 22a and the right channel 22c of the Y-shaped 
channel 22 provide a second subgas inflow channel 22a, 22c 
extending from the subgas inlet 23 to the inlet port of inlet 
channel 16 of the right-row shut-off valve 6. 

10 Y-shaped channel 22 of the center channel block 11 can 

be obtained, for example, by forming two branched channels 22b, 
22c first and thereafter making a common channel 22a. Each 
of the side channel blocks 12, 13 can be obtained, for example, 
by forming communication passageways first and thereafter 

15 forming a straight channel. In this way, each of the blocks 
11, 12, 13 can be made easily without creating any dead space. 

With the fluid control device 1, different kinds of 
material gases to be admitted from the respective subgas inlets 
23 can be fed to a processing chamber disposed subsequent to 

20 the device through the outlet 3b of the main gas channel 18 
upon a suitable changeover, and the gas inside the device body 
can be discharged from the outlet 4b of the vent gas channel 
20 as shown in FIG. 4. As will be apparent from FIGS. 1 to 
3, the left and right portions of the fluid control device are 

25 symmetrical, and each of the inlet-outlet openings 3a, 3b, 4a, 
4b can be used as any of the main gas inlet, main gas outlet, 
vent gas inlet and vent outlet. 

One gas is changed over to another gas by the fluid 
control device 1 in the following manner. First one of the 




left-row shut-off valves 5 is opened which is positioned in 
corresponding relation with the material gas admitting 
coupling 7 to which a pipe for the gas to be admitted as a first 
material gas is joined, and the other left-row shut-off valves 
5 5 are closed, whereby the first material gas is admitted into 
the main gas channel 3 and sent out of the main gas outlet 3b 
to the processing chamber along with the main gas. At the same 
time, a vent gas is admitted into the vent gas channel 20 and 
discharged from the vent gas outlet 4b. The main gas channel 

10 18 and the vent gas channel 20 are each in the form of a straight 
channel and are therefore capable of passing gases 
therethrough at a great flow rate. Subsequently, another 
left-row shut-off valve 5 is opened which is positioned in 
corresponding relation with the material gas admitting 

15 coupling 7 to which a pipe for the gas to be admitted as a second 
material gas is joined, and the other left-row shut-off valves 
5 are closed, whereby the first material gas is changed over 
to the second material gas. Since the first subgas inflow 
channel 22a, 22b for passing the material gas to the main gas 

^20 channel 18 at this time is symmetrical to the second subgas 
inflow channel 22a, 22c for passing the material gas to the 
subgas gas channel 20 at this time, the first material gas can 
be changed over to the second instantaneously with good 
stability with pressure variations suppressed. In this way, 

25 up to seven kinds of material gases can be selectively supplied 
to the main gas channel 18. 

Although the fluid control device 1 described above has 
seven subgas inlets 23, the device can be adapted to have any 
number of subgas inlets other than seven. It is also possible 
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to connect two devices each having seven subgas inlets at the 
inlet-outlet coupling portions 3, 4 for use as a device having 
14 subgas inlets. 

INDUSTRIAL APPLICABILITY 
5 The fluid control device of the invention is made easier 

to repair, adapted for an instantaneous changeover from one 
gas to another with good stability and without entailing 
pressure variations, and is therefore suitable, for example, 
for use in semiconductor processing apparatus for the purpose 
10 of supplying different kinds of material gases to a processing 
chamber upon a suitable changeover. 



